Significance of substrate hydrophobicity for recognition by an oligopeptide transporter (PEPT1).
Our previous paper [(1999) Bioconjugate Chem. 10, 24-31] pointed out that hydrophobicity of substrates/inhibitors plays an important role in the recognition by an oligopeptide transporter (PEPT1) expressed in the human intestinal epithelial cell line Caco-2. To determine the significance of that hydrophobicity, we have now synthesized dipeptide analogues conjugating the epsilon-amino group of Lys in Val-Lys with aliphatic carboxylic acids: acetic acid (C2), propanoic acid (C3), pentanoic acid (C5), hexanoic acid (C6), and decanoic acid (C10). The affinities of these conjugates were estimated by their inhibition of the accumulation rate of Gly-Sar, a well-established substrate for PEPT1. With the increase in length of the hydrocarbon chain of the conjugates, i.e., in the hydrophobicity of the conjugates, the inhibition strengthened. Dixon-Webb plot analysis of the inhibition by the C10-conjugated dipeptide showed competitive inhibition. The trans-stimulation effect of Val-Lys conjugated to C10 or C5 on the uptake of Ceftibuten was observed using rat brush border membrane vesicles. This findings showed that these conjugates are transportable substrates. These results confirmed that the hydrophobicity of substrates/inhibitor is one of the factors in the recognition by PEPT1.